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(54) CDMA RADIO TRANSMISSION SYSTEM, TRANSMISSION POWER CONTROLLER USED 
FOR THE SYSTEM AND TRANSMISSION POWER CONTROL MEASUREMENT EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize adaptive control 
of transmission power of a mobile station in response to 
traffic fluctuation in terms of open loop control by 
correcting a control error in the open loop control for 
transmission power control in the code division multiple 
access (CDMA) radio system. 

SOLUTION: A transmission power controller mounted on 
a mobile station is provided with a means 102 calculating 
a desired wave reception power from a reception signal, 
a means 103 storing an initial relation between the 
received power and a transmission power setting value, 
and a means 106 correcting the relation and a means 
104 to decide the transmission power set value. In this 
case, the transmission power controller uses a control 
signal 105 included periodically in the reception signal to 
use the relation thereby deciding a transmission power 
set value 107 from the received power while correcting 
the relation between the reception power and the 
transmission power set value. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A transmission power controller which is provided with the following, and is 
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characterized by determining a transmission power set value from received power using said 
relation while a control signal periodically included in an input signal amends relation between 
received power and a transmission power set value. 

A means by which it is a transmission power controller used in a bidirectional radio transmission 
system by CDMA, and this transmission power controller calculates desired wave received power 
from an input signal. 

A means to memorize initial relation between received power and a transmission power set 
value. 

A means to amend said relation. 

A means to determine said transmission power set value. 

[Claim 2]It has further a means to memorize received power, and a means to judge the section 
to amend, The transmission power controller according to claim 1 limiting amendment of a 
relation of received power and a transmission power set value by a control signal periodically 
included in said input signal to a certain specific section, and performing it using record of the 
past received power. 

[Claim 3]Claim 1 setting up an acceptable value to amendment of a relation of received power 
and a transmission power set value by a control signal periodically included in said input signal, 
and performing said amendment only within the limits of this acceptable value, and the 
transmission power controller according to claim 2. 

[Claim 4]A measuring device for transmission power control which is provided with the following, 
measures average received power of a desired wave, detects an error with a target level which is 
a desired value from an input signal transmitted by transmission power control, and is 
characterized by sending out a control signal for amendment. 

A means by which it is a measuring device for transmission power control used in a bidirectional 

radio transmission system by CDMA, and this measuring device for transmission power control 

calculates desired wave received power from an input signal. 

A means to memorize said desired wave received power. 

A means to calculate average value of said desired wave received power. 

A means in comparison with a desired value, and a means to output a control signal. 

[Claim 5]It has further a means to calculate interference wave received power from an input 
signal, and a means to calculate SIR (desired-to-undesired signal power ratio), The measuring 
device for transmission power control according to claim 4 replacing said desired value with SIR 
instead of received power, comparing it, detecting an error with said desired value, and sending 
out a control signal for amendment. 

[Claim 6]The measuring device for transmission power control according to claim 4 having 

further a means to calculate an error rate from error detection information, replacing said 

desired value with an error rate instead of received power, comparing it, detecting an error with 

said desired value, and sending out a control signal for amendment. 

[Claim 7]A CDMA radio transmission system comprising: 

A CDMA radio transmission system is one communication apparatus. 

A means by which it consists of a communication apparatus of another side, and said one 

communication apparatus calculates desired wave received power from an input signal. 

A means to memorize said desired wave received power. 

A means to calculate average value of said desired wave received power, and a means in 
comparison with a desired value, Have a means to output a control signal and average received 
power of a desired wave is measured from an input signal transmitted by transmission power 
control, Detect an error with a target level which is a desired value, have a measuring device for 
transmission power control which sends out a control signal for amendment, and a 
communication apparatus of said another side, A means to calculate desired wave received 
power from an input signal, and a means to memorize initial relation between received power and 
a transmission power set value, A transmission power controller which determines a transmission 
power set value from received power using said relation while said received control signal for 
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amendment which has a means to amend said relation, and a means to determine said 
transmission power set value, and is periodically included in an input signal amends relation 
between received power and a transmission power set value. 

[Claim 8]The CDMA radio transmission system comprising according to claim 7: 
A means by which a communication apparatus of said another side memorizes received power. 
A transmission power controller limiting amendment of a relation of received power and a 
transmission power set value by a control signal which has a means to judge the section to 
amend and is periodically included in said input signal to a certain specific section, and 
performing it using record of the past received power. 

[Claim 9]A communication apparatus of said another side sets up an acceptable value to 
amendment of a relation of received power and a transmission power set value by a control 
signal periodically included in said input signal, Claim 7 provided with a transmission power 
controller amending only within the limits of this acceptable value, and the CDMA radio 
transmission system according to claim 8. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the transmission power control in the CDMA radio 
transmission system used for digital cellular mobile communications etc., It is related with the 
transmission power control in the CDMA wireless system which can amend the control error in 
open loop control, and can control the transmission power of a mobile station accommodative 
especially according to traffic change. 
[0002] 

[Description of the Prior Art]It is a circuit connection system at the time of two or more offices 
communicating simultaneously by the same zone as plural access methods. CDMA (Code 
Division Multiple Access) is code division multiple access, and is the art in which the spread 
spectrum communication which fully diffuses and transmits the spectrum of an information signal 
to a wide band compared with original information bandwidth performs a point-to-multipoint 
connection. It may be called a spread spectrum multiple access (SSMA). A direct spread system 
is a method which multiplies an information signal by diffuse series numerals as it is in diffusion. 
[0003]In order that two or more communications may share the same frequency between a 
direct diffusion CDMA system, there will be a problem (far and near problem) which makes the 
same the strength of the interference wave (communication wave of an other station) in a 
receiving end and a desired wave, and this conquest will be the requisite for CDMA system 
realization. A far and near problem becomes severe by the reception in the base station which 
receives simultaneously the electric wave from the mobile station of a large number which are in 
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a different position, and, for this reason, has become what has indispensable transmission power 
control according to the state of each transmission line with the mobile station. 
[0004]The methods of transmission power control include the open loop control performed based 
on the receiving level of a mobile station, and the closed loop control performed by feeding back 
the reception level information in a base station to a mobile station through a control signal from 
a base station. Since it is accompanied by phasing by complicated radio wave propagation 
environment (multipass) with a actual input signal peculiar to mobile communications, the control 
method and its device will also become very complicated to realize transmission power control 
with high precision. 

[0005]On the other hand, the TDD (Time Division Duplex) method as duplex operation is a 
method which is also called a ping pong transmission system and communicates by carrying out 
time sharing of the same radio frequency to transmission/reception. It is known using 
CDMA/TDD which applied this TDD system to CDMA having the high correlativity of the 
propagation path characteristic during transmission and reception that transmitting power 
control only with effective open loop control can be realized comparatively easily. 
[0006]As closed-loop-transmission-power control, The method of avoiding a far and near 
problem and controlling the transmission power of a mobile station accommodative according to 
traffic change is proposed (transmission-power-control" using Dohi and the interference power 
in Sawahashi"DS/CDMA, Shingaku Giho, RCS94-99, pp.63-68, 1994). This is a transmitting 
power control method based on interference power measurement instead of the control based 
on received power measurement in a base station. By control based on received power 
measurement, transmission power is automatically controlled by control based on interference 
power measurement to setting transmission power as a high value secure sufficient 
communication quality when the number of users is the maximum to hold the value of Eb/IO 
decided beforehand. Therefore, the transmission power of a mobile station is controlled by the 
necessary minimum value accommodative according to traffic change (that is, it is proportional 
to the number of users). 

[0007]The transmission power controller by the open loop control used in the conventional 
CDMA radio transmission system is shown in drawing 18 . In the received power calculation 
circuit 1802, calculation of the received power of a desired wave is performed using the 
correlator output 1801. The transmission power decision circuit 1804 is outputted in quest of the 
transmission power set value 1805 based on the value memorized in the initial-setting store 
circuit 1803 from said received power. A receiving system is equipped with an AGC circuit etc. 
and, in composition of carrying out level adjustment of the input signal before correlation 
operation, the input to the received power calculation circuit 1802 calculates right received 
power not only using the correlator output 1801 but using said adjustment value. 
[0008]One example of the relation (it is called henceforth "a power control table") of receiving 
PAWA and transmitting PAWA which are memorized in the initial-setting store circuit 1803 is 
shown in drawing 19 . Here, transmitting PAWA to receiving PAWA is determined as a meaning. 
[0009]The transceiving equipment in which it was made to include said transmission power 
controller is shown in drawing 20 . The input signal from the antenna 2001 goes into AGC circuit 
2003 through the duplexer 2002, performs level adjustment and outputs it to the correlation 
circuit 2005 so that an input signal may be set to a constant level. The profit adjusted in AGC 
circuit 2003 is outputted as AGC gain 2009. After recovery processing of detection, an error 
correction, etc. is performed in the demodulator circuit 2007, as for the correlation output 2006 
which carried out correlation operation with the spread code 2004, the decode data 2008 is 
outputted. In drawing 18 , using the correlation output 2006 and AGC gain 2009, the transmission 
power control circuit 2010 currently explained as a transmission power controller calculates 
received power, and outputs the transmission power set value 201 1 calculated by processing 
shown by drawing 18 to the PA circuit 2015. The send data 2012 is diffused with the spread 
code 2013 in the diffusion circuit 2014, and is transmitted from the antenna 2001 with the 
electric power set up by the PA circuit 2015. In the case of the CDMA/TDD transmission 
systems which used said transmission power controller for the mobile station, it will be 
controlled so that the base station received power of a total displacement office is always set to 
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a constant level by this. 
[0010] 

[Problem(s) to be Solved by the Invention]However, in the transmission power controller of said 
conventional open loop control, there was a problem that the received power of a base station 
varied for every mobile station in connection with a control error. It is mentioned that the 
received power measurement by an AGC circuit, the actual transmission power to the preset 
value by PA circuit, etc. have an error by temperature characteristics as a cause etc. 
[001 1]It was also impossible to have controlled the transmission power of a mobile station 
accommodative according to traffic change like said closed loop control. 

[0012]On the other hand, in closed-loop-transmission-power control, since the access speed of 
the control signal transmitted to a mobile station from a base station becomes high in order to 
realize highly precise transmission power control which follows phasing, there is a problem that 
frequency utilization efficiency falls. 

[0013]In transmission power control [ in / this invention solves such a conventional problem 
and / a CDMA wireless system ], It aims at realizing accommodative control of the transmission 
power of the mobile station according to traffic change which amends the control error in said 
open loop control, and is proposed in closedHoop-transmission-power control in open loop 
control. 
[0014] 

[Means for Solving the Problem]A transmission power controller used in a CDMA wireless 
system of this invention, A means to calculate desired wave received power from an input signal, 
and a means to memorize initial relation between received power and a transmission power set 
value, It has a means to amend said relation, and a means to determine said transmission power 
set value, and while a control signal periodically included in an input signal amends relation 
between received power and a transmission power set value, a transmission power set value is 
determined from received power using said relation. 

[001 5]A measuring device for transmission power control used in a CDMA wireless system of 
this invention, A means to calculate desired wave received power from an input signal, and a 
means to memorize said desired wave received power, A means to calculate average value of 
said desired wave received power, and a means in comparison with a desired value, It has a 
means to output a control signal, average received power of a desired wave, etc. are measured 
from an input signal transmitted by transmission power control, an error with a desired value is 
detected, and a control signal for amendment is sent out. 

[0016]Amending a control error in open loop control, and controlling transmission power of a 
mobile station by the above accommodative in transmission power control in a CDMA wireless 
system, according to traffic change can be realized in open loop control. 
[0017] 

[Embodiment of the Invention]The invention of this invention according to claim 1 is a 
transmission power controller used for the bidirectional radio transmission system by CDMA, and 
this transmission power controller, A means to calculate desired wave received power from an 
input signal, and a means to memorize the initial relation between received power and a 
transmission power set value, While the control signal which has a means to amend said relation, 
and a means to determine said transmission power set value, and is periodically included in an 
input signal amends the relation between received power and a transmission power set value, 
While the control signal which considers it as the transmission power controller determining a 
transmission power set value from received power using said relation, and is periodically included 
in an input signal amends a power control table, By determining a transmission power set value 
from received power, amendment of the control error in open loop control is possible, It has the 
operation that transmission power is controllable accommodative according to traffic change, by 
amending the power control table of a mobile station using the control signal transmitted from a 
base station in cellular system. 

[0018]In said transmission power controller according to claim 1 the invention of this invention 
according to claim 2, It has further a means to memorize received power, and a means to judge 
the section to amend, Amendment of the relation of the received power and the transmission 
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power set value by the control signal periodically included in said input signal, Amending a power 
control table in the correction interval judged from received power distribution using the control 
signal which is made to carry out by limiting to a certain specific section using record of the past 
received power, and is periodically included in an input signal. It is possible to perform finely 
amendment of the control error in open loop control by determining a transmission power set 
value from received power according to received power, It has the operation that transmission 
power is controllable accommodative according to traffic change, by amending the power control 
table of a mobile station using the control signal transmitted from a base station in cellular 
system. 

[0019]In a transmission power controller given in said claims 1 and 2 the invention of this 
invention according to claim 3, An acceptable value is set up to amendment of the relation of the 
received power and the transmission power set value by the control signal periodically included 
in said input signal, Being made to amend only within the limits of this acceptable value, and 
amending a power control table in the correction interval judged from received power distribution 
using the control signal periodically included in an input signal. It is possible to perform finely 
amendment of the control error in open loop control by determining a transmission power set 
value from received power according to received power, and by amendment of a power control 
table. Can prevent what (it becomes out of control) transmission power control emits, and by 
amending the power control table of a mobile station further using the control signal transmitted 
from a base station in cellular system, It has the operation that transmission power is also 
controllable accommodative according to traffic change. 

[0020]The invention of this invention according to claim 4 is a measuring device for transmission 
power control used for the bidirectional radio transmission system by CDMA, and this measuring 
device for transmission power control, A means to calculate desired wave received power from 
an input signal, and a means to memorize said desired wave received power, A means to 
calculate the average value of said desired wave received power, and the means in comparison 
with a desired value, Have a means to output a control signal and the average received power of 
a desired wave is measured from the input signal transmitted by transmission power control, 
Detect an error with the target level which is a desired value, and it is considered as the 
measuring device for transmission power control sending out the control signal for amendment, 
By measuring the average received power of a desired wave from the input signal transmitted by 
transmission power control, an error with the receiving target level which is a desired value is 
detected, and it has the operation that the control signal for amendment (SC bit) can be sent 
out. 

[0021 ]In said measuring device for transmission power control according to claim 4 the invention 
of this invention according to claim 5, It has further a means to calculate interference wave 
received power from an input signal, and a means to calculate SIR (desired-to-undesired signal 
power ratio), Replace a desired value with SIR instead of received power, compare it, and an 
error with a desired value is detected, By sending out the control signal for amendment, 
calculating interference wave received power from the input signal transmitted by transmission 
power control in addition to the received power of a desired wave, and measuring SIR (desired- 
to-undesired signal power ratio), An error with SIR which is a desired value is detected, and it 
has the operation that the control signal for amendment can be sent out. 

[0022]In said measuring device for transmission power control according to claim 4 the invention 
of this invention according to claim 6, Have further a means to calculate an error rate from error 
detection information, replace a desired value with the error rate instead of received power, 
compare it, and an error with a desired value is detected, By sending out the control signal for 
amendment and calculating an error rate from error detection information, an error with the error 
rate which is a desired value is detected, and it has the operation that it can do although the 
control signal for amendment is sent out. 

[0023]The invention of this invention according to claim 7 a CDMA radio transmission system, 
Consist of one communication apparatus and a communication apparatus of another side, and 
said one communication apparatus, A means to calculate desired wave received power from an 
input signal, and a means to memorize said desired wave received power, A means to calculate 
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the average value of said desired wave received power, and a desired value and comparison 
******, Have a means to output a control signal and the average received power of a desired 
wave is measured from the input signal transmitted by transmission power control, Detect an 
error with the target level which is a desired value, have a measuring device for transmission 
power control which sends out the control signal for amendment, and the communication 
apparatus of said another side, A means to calculate desired wave received power from an input 
signal, and a means to memorize the initial relation between received power and a transmission 
power set value, While said received control signal for amendment which has a means to amend 
said relation, and a means to determine said transmission power set value, and is periodically 
included in an input signal amends the relation between received power and a transmission 
power set value, In [ consider it as the bidirectional radio transmission system by CDMA 
provided with the transmission power controller which determines a transmission power set 
value from received power using said relation, and ] a CDMA radio transmission system, A mobile 
station by amending a power control table using the control signal (SC bit) periodically 
transmitted from a base station, Since amendment of the control error in open loop control may 
be possible, and the control cycle of the control signal which it gets down and is transmitted by 
a circuit may be late in comparison with the transmission power control by closed loop control, 
The control signal amount transmitted per unit time can be made into a low speed, and, as a 
result, frequency utilization efficiency can be made high, When a base station corrects the power 
control table of a mobile station using SC bit according to traffic change, it has the operation 
that transmission power is also controllable accommodative according to traffic change. 
[0024]The transmission power controller which the invention of this invention according to claim 

8 formed in the communication apparatus of said another side in said CDMA radio transmission 
system according to claim 7, It has further a means to memorize received power, and a means to 
judge the section to amend, Amendment of the relation of the received power and the 
transmission power set value by the control signal for amendment periodically included in said 
input signal, In [ are made to carry out by limiting to a certain specific section using record of 
the past received power, and ] a CDMA radio transmission system, A mobile station using the 
control signal (SC bit) periodically transmitted from a base station by amending a power control 
table in the correction interval judged from received power distribution, It is possible to perform 
finely amendment of the control error in open loop control according to received power, Since 
the control cycle of the control signal which it gets down and is transmitted by a circuit may be 
late in comparison with the transmission power control by closed loop control, Can make into a 
low speed the control signal amount transmitted per unit time, as a result, can make frequency 
utilization efficiency high, and further, when a base station corrects the power control table of a 
mobile station using SC bit according to traffic change, It has the operation that transmission 
power is also controllable accommodative according to traffic change. 

[0025]The transmission power controller which the invention of this invention according to claim 

9 formed in the communication apparatus of said another side in the CDMA radio transmission 
system given in said claims 7 and 8, An acceptable value is set up to amendment of the relation 
of the received power and the transmission power set value by the control signal periodically 
included in said input signal, In [ set up this acceptable value, are made to amend only within the 
limits of an acceptable value, and ] a CDMA radio transmission system, A mobile station using 
the control signal (SC bit) periodically transmitted from a base station by amending a power 
control table in the correction interval judged from received power distribution, It is possible to 
perform finely amendment of the control error in open loop control according to received power, 
Since the control cycle of the control signal which it gets down and is transmitted by a circuit 
may be late in comparison with the transmission power control by closed loop control, The 
control signal amount transmitted per unit time can be made into a low speed, and, as a result, 
frequency utilization efficiency can be made high, When a base station corrects the power 
control table of a mobile station using SC bit according to traffic change, it has the operation 
that the transmission power according to traffic change is also controllable accommodative. 
[0026]Hereafter, an embodiment of the invention is described using drawing 1 7 from drawin g 1. 
[0027](A 1st embodiment) Drawing 1 is a block diagram showing the composition of the 
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transmission power controller in a 1st embodiment of this invention. In the received power 
calculation circuit 102, calculation of the received power of a desired wave is performed using 
the correlator output 101. In the transmission power decision circuit 104, it outputs in quest of 
the transmission power set value 107 based on the value memorized in the initial-setting store 
circuit 103 from said received power at a power up or the time of reset. On the other hand, in 
communication (stationary state), the correction circuit 106 amends the power control table 
(relation between receiving PAWA and transmitting PAWA) memorized in the transmission power 
decision circuit 104 according to the control signal (it is called henceforth "SC bit") 105 
acquired from the demodulation signal of an input signal. And in quest of the transmission power 
set value 107, it outputs from received power based on said amended table. A receiving system 
is equipped with an AGC circuit etc., and in composition of carrying out level adjustment of the 
input signal before correlation operation, the input to the received power calculation circuit 102 
calculates right received power by using not only the correlator output 101 but said adjustment 
value. 

[0028]An example of amendment of a power control table is shown in drawing 2 . The whole 
section when the power control table 201 before amendment carries out the transmission 
control of the transmission power corresponding to received power in response to the signal (it 
DOWNs) which corrects lowness by SC bit is amended like 202. Here, the correction amount 
amended by 1 time of SC bit can consider the case where it is directly transmitted by SC bit, 
and the case where it memorizes to the correction circuit 106 beforehand. 
[0029]The composition of the transceiving equipment in which it was made to include the 
transmission power controller of said drawing 1 is shown in drawing 3 . The input signal from the 
antenna 301 goes into AGC circuit 303 through the duplexer 302, performs level adjustment and 
outputs it to the correlation circuit 305 so that an input signal may be set to a fixed level. The 
profit adjusted in AGC circuit 303 is outputted as AGC gain 309. After recovery processing of 
detection, an error correction, etc. is performed in the demodulator circuit 307, as for the 
correlation output 306 which carried out correlation operation with the spread code 304, the 
decode data 308 is outputted. The SC bit 31 which is a control signal at this time is outputted. 
Amendment of the power control table by SC bit, What is necessary is for what is necessary to 
be just to follow the change and traffic change by temperature characteristics, and just to 
transmit the control cycle (it is called henceforth "SC bit period") T1 by SC bit as parts of 
SACCH (low-speed accompanying channel) etc. therefore, It is clear that a long period (T1>T2) 
may be quite sufficient to the cycle T2 which performs transmission power control which 
followed phasing fluctuation. Therefore, as compared with the access speed of the control signal 
which is needed in closed-loop-transmission-power control, a low speed may be sufficient. Using 
the correlation output 306 and AGC gain 309, the transmission power control circuit 310 
explained as a transmission power controller in said drawing 1 calculates received power, and 
outputs the transmission power set value 31 1 calculated by processing shown by said drawing 1 
to the PA circuit 315. The power control table in this case is determined using what was 
amended by the SC bit 316. The send data 312 is diffused with the spread code 313 in the 
diffusion circuit 314, and is transmitted from the antenna 301 with the electric power set up by 
the PA circuit 315. 

[0030]While the control signal periodically included in an input signal amends a power control 
table as mentioned above according to a 1st embodiment of this invention, by determining a 
transmission power set value from received power, Amendment of the control error in open loop 
control is possible, and transmission power can be controlled accommodative according to traffic 
change by amending the power control table of a mobile station using the control signal 
transmitted from a base station in cellular system. 

[0031](A 2nd embodiment) Drawing 4 is a block diagram showing the composition of the 
transmission power controller in a 2nd embodiment of this invention. A received power store 
circuit and a correction interval decision circuit are added to the transmission power controller 
of drawing 1 . In the received power calculation circuit 402, calculation of the received power of a 
desired wave is performed using the correlator output 401. In the transmission power decision 
circuit 404, it outputs in quest of the transmission power set value 405 based on the value 
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memorized in the initial-setting store circuit 403 from said received power at a power up or the 
time of reset. On the other hand, said received power is memorized during communication 
(stationary state) in the received power store circuit 406. In the correction interval decision 
circuit 407, the control section (correction interval) amended in the correction circuit 408 based 
on distribution of the past received power is judged. And in the correction circuit 408, only the 
correction interval which had amendment of the power control table memorized in the 
transmission power decision circuit 404 specified is performed according to the SC bit 409. And 
in quest of the transmission power set value 405, it outputs from received power based on said 
amended table. 

[0032]The situation of receiving level distribution according to movement speed and the example 
of amendment of the judged correction interval and the power control table in this invention are 
shown in drawing 5 . When movement speed is very slow, the distribution 501 of the received 
power in SC bit period inclines toward a part of control section. Therefore, the correction 
interval 502 is judged and the power control table 503 amends only said section by SC bit. On 
the other hand, when movement speed is very early, the distribution 504 of the received power 
in SC bit period changes over the whole control section. Therefore, a correction interval will be 
judged like 505 and will carry out the whole control section amendment 506 by SC bit. The 
composition of the transceiving equipment in which it was made to include the transmission 
power controller of drawing 4 becomes the same thing as the composition shown in said drawing 
3. Although it is thought common to suppose that it is the same as that of SC bit period, it is not 
necessary to not necessarily make it in agreement with said cycle about the cycle which 
investigates distribution of received power. When transmitting SC bit as a part of SACCH signal, 
the control delay by a systematic factor occurs, but. In this case, it is possible to double the 
investigation timing which SC bit transmitting side requires for SC bit determination, and the 
investigation timing of the received power distribution by the side of a control device etc. 
[0033]According to a 2nd embodiment of this invention, a transmission power set value is 
determined from received power as mentioned above, amending a power control table in the 
correction interval judged from received power distribution using the control signal periodically 
included in an input signal. It is possible for this to perform finely amendment of the control error 
in open loop control according to received power, According to traffic change, transmission 
power is controllable accommodative by amending the power control table of a mobile station 
using the control signal transmitted from a base station in cellular system. 
[0034](A 3rd embodiment) Drawing 6 is a block diagram showing the composition of the 
transmission power controller in a 3rd embodiment of this invention. An amendment acceptable 
value is added as an input to the correction circuit of the transmission power controller of said 
dra wing 1 or drawing 4 , and it is made to amend only within the limits of an acceptable value. In 
the received power calculation circuit 602, calculation of the received power of a desired wave is 
performed using the correlator output 601. In the transmission power decision circuit 604, it 
outputs in quest of the transmission power set value 605 based on the value memorized in the 
initial-setting store circuit 603 from said received power at a power up or the time of reset. On 
the other hand, said received power is memorized during communication (stationary state) in the 
received power store circuit 606. In the correction interval decision circuit 607, the control 
section (correction interval) amended in the correction circuit 608 based on distribution of the 
past received power is judged. And in the correction circuit 608, only the correction interval 
which had amendment of the power control table memorized in the transmission power decision 
circuit 604 specified is performed according to the SC bit 609 and the amendment acceptable 
value 610. And in quest of the transmission power set value 605, it outputs from received power 
based on said amended table. 

[0035]The example of amendment of a power control table is shown in drawing 7 .With the 
amendment acceptable value 702, only when transmitting PAWA is amended by the plus 
direction, amendment of the power control table 701 before amending in the range shown by 
shading is restricted. SC bit shows the locus of the power control table after amending several 
times to 703. The section A (704) is in the state which stuck to the maximum of the acceptable 
value, and since the whole or a part of correction intervals of the section A will exceed the 
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amendment acceptable value 610 even if they receive the control signal which will modify 
transmission power more highly by SC bit from now on, it does not perform amendment. 
Naturally in the sections other than the section A, amendment is possible. According to said 1st 
and 2nd embodiments, since there is no setting out of an amendment acceptable value, in 
cellular system etc., the power control table of each mobile station which performs transmission 
power control is amended one after another by the plus direction, and there is a possibility (it 
becomes out of control) that the transmission power control of all the mobile stations will emit. 
This invention can prevent said state. When performing transmission power control according to 
traffic change, it is possible to control the power control table of a mobile station in the minus 
direction over the whole control section so that it may transmit with the transmission power 
which fills necessary minimum Eb/IO. Therefore, the acceptable value of only a plus direction is 
set up in said example of amendment. However, in the transmission power control which always 
holds a base station receiving level uniformly, it is clear that it is also possible to set up the 
acceptable value of the minus direction. Setting up an amendment acceptable value as a setting 
method of an acceptable value as the maximum of the gap from the average correction amount 
which can be found from the correction amount for every minimum unit of a correction interval 
etc. is considered. 

[0036]According to a 3rd embodiment of this invention, a transmission power set value is 
determined from received power as mentioned above, amending a power control table in the 
correction interval judged from received power distribution using the control signal periodically 
included in an input signal. Thereby, it is possible to perform finely amendment of the control 
error in open loop control according to received power, and what (it becomes out of control) 
transmission power control emits by amendment of a power control table can be prevented. 
According to traffic change, transmission power is also controllable accommodative by amending 
the power control table of a mobile station using the control signal transmitted from a base 
station in cellular system. 

[0037](A 4th embodiment) Drawing 8 is a block diagram showing the composition of the 
measuring device for transmission power control in a 4th embodiment of this invention. In the 
received power calculation circuit 802, calculation of the received power of a desired wave is 
periodically performed using the correlator output 801, and it memorizes in the received power 
store circuit 803. Based on the memorized received power, the average received power for which 
it asked in the mean value arithmetic circuit 804 is measured with the receiving target level 806 
in the comparison circuit 805. And in SC bit decision circuit 807, the SC bit 808 is determined 
and outputted by making the error into a transmission power setting-out error. 
[0038]The relation between the received power distribution 901, the average received power 
902, the receiving target level 903, and the control error 904 is shown in drawing 9 . In this 
embodiment, although SC bit is judged using average value, it is also clear that the median or the 
highest received power value of receiving probability can be used instead of average value. In SC 
bit decision circuit 807, information, including the variance of received power distribution, etc., 
and using simultaneously and determining the controlled variable by SC bit, etc. are also 
considered. A receiving system is equipped with an AGC circuit etc. and, in composition of 
carrying out level adjustment of the input signal before correlation operation, the input to the 
received power calculation circuit 802 calculates right received power not only using the 
correlator output 801 but using said adjustment value. 

[0039]The composition of the transceiving equipment in which it was made to include the 
measuring device for transmission power control shown in said drawing 8 is shown in drawing 10 . 
The input signal from the antenna 1001 goes into AGC circuit 1003 through the duplexer 1002, 
performs level adjustment and outputs it to the correlation circuit 1005 so that an input signal 
may be set to a constant level. The profit adjusted in AGC circuit 1003 is outputted as AGC gain 
1011. The correlation output 1006 which carried out correlation operation with the spread code 
1004 is outputted as the decode data 1008, after recovery processing of detection, an error 
correction, etc. is performed in the demodulator circuit 1007. In the amendment decision circuit 
1009 explained as a measuring device for transmission power control in said drawing 8 , received 
power is calculated from the correlation output 1006 and AGC gain 101 1, and the SC bit 1012 
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for which it asked by processing further shown by said drawing 8 using the target level 1010 is 
outputted. After frame assembly processing is performed in the send data 1013 and the MUX 
circuit 1014, diffusion treatment of the SC bit 1012 is carried out by the spread code 1015 in the 
diffusion circuit 1016, and it is transmitted from the antenna 1001 through the PA circuit 1017. 
[0040]As mentioned above, according to a 4th embodiment of this invention, by measuring the 
average received power of a desired wave from the input signal transmitted by transmission 
power control, an error with the receiving target level which is a desired value can be detected, 
and the control signal for amendment (SC bit) can be sent out. 

[0041](A 5th embodiment) A 5th embodiment of this invention, In said 4th embodiment, for a 
means to ask for average received power, instead of, A means to calculate interference wave 
received power from an input signal, and a means to calculate SIR (desired-to-undesired signal 
power ratio) are added, not received power but SIR is compared as a desired value, an error is 
detected, and the control signal for amendment is sent out. 

[0042] Drawing 1 1 is a block diagram showing the composition of the measuring device for 
transmission power control in a 5th embodiment of this invention. In the desired-wave-power 
calculation circuit 1 102, calculation of desired wave received power is periodically performed 
using a correlator output or the demodulator circuit output 1 101. Interference wave power is 
similarly calculated periodically in the interference-wave-power calculation circuit 1104 using a 
correlator output or the demodulator circuit output 1 103. Here, the cycle which asks for a 
desired wave and an interference wave does not need to be the same. It is not necessary to 
necessarily ask for the desired wave power and interference wave power at the time of 
calculating SIR from a correlator output, and calculating using the electric power after RAKE 
synthesis is also considered. Based on said two received power, SIR calculated in the SIR 
arithmetic circuit 1 105 is compared with the SIR target level 1 107 in the comparison circuit 
1 106. And in SC bit decision circuit 1 108, the SC bit 1 109 is determined and outputted based on 
the control error searched for. 

[0043]The relation between the receiving SIR distribution 1201, average SIR1202, the SIR target 
level 1 203, and the control error 1 204 is shown in drawing 1 2 . The composition of the 
transceiving equipment in which it was made to include the measuring device for transmission 
power control of drawin g 1 1 becomes the same as that of the composition of said drawing 10. 
[0044] By calculating interference wave received power from the input signal transmitted by 
transmission power control in addition to the received power of a desired wave, and measuring 
SIR (desired-to-undesired signal power ratio) according to a 5th embodiment of this invention, 
as mentioned above, An error with SIR which is a desired value can be detected, and the control 
signal for amendment can be sent out. 

[0045](A 6th embodiment) A 6th embodiment of this invention, In said 4th embodiment, instead 
of a means to ask for average received power, it has a means to calculate an error rate from 
error detection information, and not received power but an error rate is compared as a desired 
value, an error is detected, and the control signal for amendment is sent out. 
[0046] Drawing 13 is a block diagram showing the composition of the measuring device for 
transmission power control in a 6th embodiment of this invention. In the FER arithmetic circuit 
1302, calculation of a frame error rate is periodically performed using the CRC detection bit 
1301 which is an output of a demodulator circuit. A frame error rate is compared with the target 
level 1304 in the comparison circuit 1303. And in SC bit decision circuit 1303, the SC bit 1306 is 
determined and outputted based on the difference of an error rate. The composition of the 
transceiving equipment in which it was made to include the measuring device for transmission 
power control of drawing 13 becomes the same as that of the composition of said drawing 10 . 
[0047]As mentioned above, according to a 6th embodiment of this invention, by calculating an 
error rate from error detection information, an error with the error rate which is a desired value 
is detected, and although the control signal for amendment is sent out, it can do. 
[0048](A 7th embodiment) A 7th embodiment of this invention is a thing about a CDMA radio 
transmission system which has the communication apparatus provided with the measuring device 
for transmission power control of said 4th, 5th, or 6th embodiment, and the communication 
apparatus provided with the transmission power controller of said 1st embodiment. Drawin g 15 is 
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a block diagram showing the composition of the CDMA radio transmission system in a 7th 
embodiment of this invention. The base station (BS) device 1501 which has the above measuring 
devices for transmission power control gets down based on the input signal of the upstream 
1502, and a control signal (SC bit) is transmitted using the circuit 1503, The mobile station (MS) 
device 1504 which has said transmission power controller is a CDMA radio transmission system 
which performs transmission power control by open loop control, amending a power control table 
using the received control signal. The SC bit period T1 at this time is quite a long period (T1>T2) 
to the cycle T2 which performs open loop transmission power control which should just transmit 
as parts of SACCH (low-speed accompanying channel) etc., and followed phasing fluctuation. 
[0049]The example of composition of the base station device 1501 at this time is shown in 
drawing 16 . The input signal from the antenna 1601 goes into AGC circuit 1603 through the 
duplexer 1602, performs level adjustment and outputs it to the correlation circuit 1605 so that 
an input signal may be set to a constant level. The profit adjusted in AGC circuit 1603 is 
outputted as AGC gain 1611. The correlation output 1606 which carried out correlation operation 
with the spread code 1 604 is outputted as the decode data 1 608, after recovery processing of 
detection, an error correction, etc. is performed in the demodulator circuit 1607. 
[0050]In the amendment decision circuit 1609 explained as a measuring device for transmission 
power control above. Received power is calculated from the correlation output 1 606 and AGC 
gain 161 1, and the SC bit 1612 for which it asked by processing further shown by said 4th, 5th, 
or 6th embodiment using the target level 1610 is outputted. After frame assembly processing is 
performed in the send data 1613 and the MUX circuit 1614, diffusion treatment of the SC bit 
1612 is carried out by the spread code 1615 in the diffusion circuit 1616, and it is transmitted 
from the antenna 1601 through the PA circuit 1617. 

[0051]The example of composition of the mobile station 1504 which has a transmission power 
controller is shown in drawing 1 7 . The input signal from the antenna 1701 goes into AGC circuit 
1703 through the duplexer 1702, performs level adjustment and outputs it to the correlation 
circuit 1705 so that an input signal may be set to a constant level. The profit adjusted in AGC 
circuit 1703 is outputted as AGC gain 1709. The correlation output 1706 which carried out 
correlation operation with the spread code 1 704 is outputted as the decode data 1 708, after 
recovery processing of detection, an error correction, etc. is performed in the demodulator 
circuit 1707. The SC bit 1716 which is a control signal at this time is outputted. Using the 
correlation output 1706 and AGC gain 1709, the transmission power control circuit 1710 
explained as a transmission power controller above calculates received power, and outputs the 
transmission power set value 171 1 calculated by processing shown by said drawing 1 to the PA 
circuit 1715. The power control table in this case is determined using what was amended by the 
SC bit 1716. The send data 1712 is diffused with the spread code 1713 in the diffusion circuit 
1714, and is transmitted from the antenna 1701 with the electric power set up by the PA circuit 
1715. 

[0052]A base station (BS) has a measuring device for transmission power control in drawing 14 , 
SC bit is sent out to it, and the example of the sending and receiving timing of SC bit at the time 
of a mobile station (MS) performing transmission power control and the correction timing of a 
power control table is shown in it. As shown in 1401, 10ms frame unit shall be transmitted, and 
interleave processing for 10 ms shall be performed. The cycle T2 of the open loop transmission 
power control of a mobile station is set to T2 <=10ms. The SC bit period 1402 shall be judged 
per four frames, i.e., 40 ms. In a base station, SC bit is judged per 40 ms from the input signal 
(BSRX) 1403, and it transmits for 10 ms as a part of control signal (for example, a part of 
SACCH signal) of the send data (BSTX) 1404 of a frame (T1=40ms). In drawing 14 , delay of one 
frame has arisen for interleave delay. It gets over, after carrying out the DEINTA reeve of input- 
signal MSRX1405 of said BSTX, and a mobile station obtains SC bit. In drawing 1 4 , SC bit is 
transmitting the information that 4 inter-frame is the same. And a mobile station is the timing 
1406 doubled with SC bit period, and amends a power control table. 

[0053]As mentioned above, according to a 7th embodiment of this invention, in a CDMA radio 
transmission system, when a mobile station amends a power control table using the control 
signal (SC bit) periodically transmitted from a base station, amendment of the control error in 
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open loop control is possible. Since the control cycle of the control signal which it gets down 
and is transmitted by a circuit may be late in comparison with the transmission power control by 
closed loop control, the control signal amount transmitted per unit time can be made into a low 
speed, and, as a result, frequency utilization efficiency can be made high. When a base station 
corrects the power control table of a mobile station using SC bit according to traffic change, 
according to traffic change, transmission power is controllable accommodative. 
[0054](An 8th embodiment) An 8th embodiment of this invention adds a received power store 
circuit and a correction interval decision circuit to the transmission power controller which a 
mobile station has in the radio transmission system of said 7th embodiment. The composition 
and operation of a base station device are the same as that of the communication apparatus 
shown in drawing 16 . The composition of the mobile station which has a transmission power 
controller is the same as that of the communication apparatus shown in drawing 1 7 . Operation of 
the transmission power control circuit 1710 in drawing 1 7 is the same as operation of the 
transmission power controller shown in drawing 4 , and the control section (correction interval) 
amended in the correction circuit 408 based on distribution of the past received power is judged 
in the correction interval decision circuit 407 of drawing 4 . And in the correction circuit 408, only 
the correction interval which had amendment of the power control table memorized in the 
transmission power decision circuit 404 specified is performed according to the SC bit 409. 
[0055]The example of the sending and receiving timing of SC bit and the correction timing of a 
power control table is the same as that of drawing 14 shown by said 7th embodiment. Although it 
is possible that it is common to make it the same as that of SC bit period (40 ms) as for the 
cycle which investigates distribution of received power, there is not necessarily the necessity of 
making it in agreement with said cycle. Since SC bit is transmitted as a part of SACCH signal, 
the control delay by systematic factors, such as interleave, occurs, but. In this case, it is 
possible that the transmitting side of SC bit doubles the determination time for SC bit judging, 
and the investigation time of the received power distribution by the side of a control device etc. 
[0056]In [ according to an 8th embodiment of this invention as mentioned above ] a CDMA radio 
transmission system, It is possible to perform finely amendment of the control error in open loop 
control according to received power using the control signal (SC bit) periodically transmitted 
from a base station, when a mobile station amends a power control table in the correction 
interval judged from received power distribution. Since the control cycle of the control signal 
which it gets down and is transmitted by a circuit may be late in comparison with the 
transmission power control by closed loop control, the control signal amount transmitted per unit 
time can be made into a low speed, and, as a result, frequency utilization efficiency can be made 
high. When a base station corrects the power control table of a mobile station using SC bit 
according to traffic change, according to traffic change, transmission power is also controllable 
accommodative. 

[0057](A 9th embodiment) In the radio transmission system of said 7th or 8th embodiment, a 9th 
embodiment of this invention adds an amendment acceptable value as an input to the correction 
circuit of the transmission power controller of a mobile station, and is made to amend only within 
the limits of an acceptable value. The composition and operation of a base station device are the 
same as that of the communication apparatus shown in drawing 16 . The composition of the 
mobile station which has a transmission power controller is the same as that of the 
communication apparatus shown in drawing 17. Operation of the transmission power control 
circuit 1710 in drawing 17 is the same as operation of the transmission power controller shown 
in said drawing 6 , and the control section (correction interval) amended in the correction circuit 
608 based on distribution of the past received power is judged in the correction interval decision 
circuit 607 of drawing 6 . And in the correction circuit 608, only the correction interval which had 
amendment of the power control table memorized in the transmission power decision circuit 604 
specified is performed according to the SC bit 609 and the amendment acceptable value 610. 
[0058]The example of the sending and receiving timing of SC bit and the correction timing of a 
power control table is the same as that of drawing 14 shown by said 7th and 8th embodiments. 
[0059]In [ according to a 9th embodiment of this invention as mentioned above ] a CDMA radio 
transmission system, It is possible to perform finely amendment of the control error in open loop 



J P-A-H 10-56421 



14/21 ^— v 



control according to received power using the control signal (SC bit) periodically transmitted 
from a base station, when a mobile station amends a power control table in the correction 
interval judged from received power distribution. Since the control cycle of the control signal 
which it gets down and is transmitted by a circuit may be late in comparison with the 
transmission power control by closed loop control, the control signal amount transmitted per unit 
time can be made into a low speed, and, as a result, frequency utilization efficiency can be made 
high. When a base station corrects the power control table of a mobile station using SC bit 
according to traffic change, according to traffic change, transmission power is also controllable 
accommodative. 
[0060] 

[Effect of the Invention]In a transmission power controller as mentioned above this invention, In 
[ the control signal periodically included in an input signal amends the relation (power control 
table) between received power and a transmission power set value, and ] the measuring device 
for transmission power control, By measuring average received power, SIR, etc. of a desired 
wave from the input signal transmitted by transmission power control, detecting an error with a 
desired value, and sending out the control signal for amendment, In the power controls in a 
CDMA wireless system, the control error in open loop control is amended, and the effect that 
the transmission power of a mobile station is controllable accommodative according to traffic 
change is acquired. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 ]The block diagram showing the composition of the transmission power controller in a 
1st embodiment of this invention, 

[D rawing 2 ]The figure showing an example of amendment of the power control table in a 1st 
embodiment of this invention, 

[Drawing 3 ]The block diagram showing the composition of the transceiving equipment in the 1st 
thru/or a 3rd embodiment of this invention, 

[Dra wing 4]The block diagram showing the composition of the transmission power controller in a 
2nd embodiment of this invention, 

[Drawing 5]The figure showing an example of amendment of the power control table in a 2nd 
embodiment of this invention, 

[D rawing 6 ]The block diagram showing the composition of the transmission power controller in a 
3rd embodiment of this invention, 

[Drawing 7 ]The figure showing an example of amendment of the power control table in a 3rd 
embodiment of this invention, 

[ Drawing 8 ]The block diagram showing the composition of the measuring device for transmission 
power control in a 4th embodiment of this invention, 

[Drawin g 9]The figure showing the error of the transmission power control in a 4th embodiment 
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of this invention, 

[Drawing 10]The block diagram showing the composition of the transceiving equipment in the 4th 
thru/or a 6th embodiment of this invention, 

[Drawing 1 1] The block diagram showing the composition of the measuring device for 
transmission power control in a 5th embodiment of this invention, 

[ Dr awing 12]The figure showing the error of the transmission power control in a 5th embodiment 
of this invention, 

[ Drawing 1 3 ]The block diagram showing the composition of the measuring device for 
transmission power control in a 6th embodiment of this invention, 

[Drawing 14] The figure showing the sending and receiving timing of SC bit and the correction 
timing of a power control table which are used for explanation of the 7th thru/or a 9th 
embodiment of this invention, 

[Drawing 1 5] The figure showing the composition of the CDMA radio transmission system in the 
7th thru/or a 9th embodiment of this invention, 

[Drawing 16] The block diagram showing the composition of the measuring device for 
transmission power control in the 7th thru/or a 9th embodiment of this invention, 
[Drawing 17] The block diagram showing the composition of the transmission power controller in 
the 7th thru/or a 9th embodiment of this invention, 

[Drawing 18] The block diagram showing the composition of the conventional transmission power 
controller, 

[Dra wing 19]The figure showing an example of the conventional power control table, 
[Drawing 20] It is a block diagram showing the composition of conventional transceiving 
equipment. 

[Description of Notations] 

101, 401, 601, 801, 1101, and 1801 Correlator output 

102, 402, 602, 802, and 1802 Received power calculation circuit 

103, 403, 603, and 1803 Initial-setting store circuit 

104, 404, 604, and 1804 Transmission power decision circuit 

105, 409, 609, 808, 1012, 1109, 1306, a 1612 SC bit 

106, 408, and 608 Correction circuit 

107, 311, 405, 605, 1711, 1805, and 2011 Transmission power set value 
201, 202, 503, 506, 701, a 703 power-control table 

301, 1001, 1601, 1701, and 2001 Antenna 

302, 1002, 1602, 1702, and 2002 Duplexer 

303, 1003, 1603, 1703, 2003 AGC circuits 

304, 313, 1004, 1015, 1604, 1615, 1704, 1713, 2004, and 2013 Spread code 

305, 1005, 1605, 1705, and 2005 Correlation circuit 

306, 1006, 1606, 1706, and 2006 Correlation output 

307, 1007, 1607, 1707, and 2007 Demodulator circuit 

308, 1008, 1608, 1708, 2008 decode data 

309, 1011, 1611, 1709, 2009 AGC gains 

310, 1710, and 2010 Transmission power control circuit 
312, 1013, 1613, 1712, 2012 send data 

314, 1016, 1616, 1714 7 and 2014 Diffusion circuit 

315, 1017, 1617, 1715, a 2015 PA circuit 

406, 606, and 803 Received power store circuit 
407 and 607 Correction interval decision circuit 
501, 504, 901 receiving-level distribution 
502 and 505 Correction interval 
610 and 702 Amendment acceptable value 
704 Section A 

804 Mean value arithmetic circuit 

805, 1106, and 1303 Comparison circuit 

806 and 903 Receiving target level 
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807, 1108, a 1305 SC bit decision circuit 

902 Average received power 

904 and 1204 Control error 

1009 and 1609 Amendment decision circuit 

1010, 1203, 1304, and 1610 Target level 

1014, a 1614 MUX circuit 

1102 Desired-wave-power calculation circuit 

1104 Interference-wave-power calculation circuit 

1 105 SIR arithmetic circuit 
1 1 07 SIR target level 

1201 Receiving SIR distribution 

1202 Average SIR 

1301 CRC detection bit 

1302 FER arithmetic circuit 

1401 Frame 

1402 Control cycle (SC bit period) 

1403 Base station input signal 

1404 Base station sending signal 

1405 Mobile station input signal 

1406 Power control table correction timing 

1 501 Base station 

1502 Upstream 

1503 Get down and it is a circuit. 

1 504 Mobile station 
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[smmi) cn*«c«t*55Wisi*a«esi2/^f-AK:*j 

or, *e«**>6sm«*»3eiB*«3e-r*c4*# 
at i -r & afim^f&fflgB. 

K£ * *i S fflfflfm tc <fc £ ffff^ i jHft«^Jt9:^fii £ 

wsoKiBKBeeurtTtt -5 c £*««£■*- *i»#jb i 
b tt&ft isi^fji©® Hrt r © ^ MieffliE * 

ffft ^Ci £#$(£ T &f»5j51 1 *s J; tflltJfcJi 2 iB«© 

ams;ftfrj©«g. 

IWB*aS^«# i . 30 

WfflKc <fc -3 r en 3 ttfcSfifi^ 6#3i&© 

siRc#ifi^ : HW»t*Jt)*it»-r*^R4 

*rJtRl.Tfir§eB«ffl£©R&*tftmu ttiEfliiM&P 40 

mtimmmwmmm. 
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2 

star s i . hu ie#sig^ft m# *Eit r -5 
£. t(FiB#ass«a^o¥^ii*ft#-r-5*©i. s 
tifa i jttw « #s <t . ftu wt # * utfj-r a *s £ & *t 

^©WifcfiM^OSJJ&fefTfc^, B«MBt?*4 y 
fcJ»!ISH**iHir$-S*8£. »!(IBM^^MiEt--S»^ia 

T^^i, »jE-i-*KIHI**!l5er4^S*WL. BulB 

ae*#R5£fB£©Hffi©i«iE*, jS*©Sffm^©IB 
i^fflC^r, *-S#5t©ErafCl^£trff^ 5Ci*R 

w tc * * n 5 *dfip«# k <t -s i mm ntj^i 

[0 0 0 1 ] 

»iM©aiff s^^ai&WKifflit -5> c <t#sr* -sccm^ 
«jx x f a «: » 5 mmttfflffli k n r * = 

[0 0 0 2 ] 

[$£3ROR«3 ^TETi'-fe^^SlittlSI— ©»«r«»[ 
•5= CtM\ (Code Division Multiple Access) 

[0 0 0 3 ] fiSS£ffcc»w5*$r«:, »SSt©jlff 

©Mi^^ftw-rs/cjsbsftsr©^*^ (flssoam 



3 

mm it , a & a fl« k i > a ^a©^»a* 6 <D&mz m 
mz&m? z>mwm k*»w aswrwK u < a o . c ©fc 

[0004] mmmummojimt itb. &nm<o& 

[0 00 5] — ^ft^^i L>"C ©TDD (Time Divisio 

^mmcmmv^^ctffi^ahtix^^. 20 
[0006] vxi-x F)\,-7mm'mj}fflffl£ 0 

. ff^lSfR. RCS94-99. pp. 63-68, 1994),, 

{IS*S'J5£iC*-5< WflTCtt. a— «r i * CC 
fip-Cli. *6rt>D&&&6ftfcEb/io©fiI£^f#T£<}: 

5 ^ft m** 5 gift w fcfij® iwot, 

4>©(c^c-5> 0 

[0 00 7] ^*©CDM\«S|gei*>'X7 i AK*Jl^rfflC> 

6ft Stf- ?>;U- ^JWPK J: &Sff «AM1ffiKS«l9 
l 8 &c^T„ tBMsm^ji80i^ffli^-r^fi^tf-*lil8§ 
iso2 &c *a > r #SiS©Sfi^©Itff^T tt ftft & . 

ftm^jW^lHlSll804«. WWK«ia«HSgl803iC|B1t$ 40 

ftr t ^{ji^stc . flrsBSfittaa* 6 &m&Bs£tf is 
05^**-cm^-rs o &mmcA<xm3m&ffit> 

(£©»£«. $<fm;ftftflMi802^©A;>Jtt. taws 

[ o o o 8 ] m 1 9 fctt. row^sia^iHis§i803tcfeis 

$ft'rt ( ^sm^*'7i^m^ , vi©M« («« r^-cr/jj 

sft ^ «7 urn? zmm>* v b-ik^s ^ ft &„ so 
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4 

[0 00 9 ] £fc. 02 0 fctt. gns£MttH0&K 

7 u ^2001*^6©^f ft-^tt-r^ 7'U ^-^2002^:1 -oTAG 

dnlS§2003fcA 5 . S:fiff^^-/g u "* Mc & & <£ 5 (c 
u^«^aiK*ff«ci»tB«@K2005«:ffl*r-5. AGcB!f§2 
003-CiB^ L Aocy ^>2009tL/rai^j3ft-S o 

KtJtf#2004-CfflKM# L fcfflM m^2006»«l)l|5|SS20 

m-^7 s -^2oo^tb^5ne„ Hi8r'»itmm^ 

^IJffll^gi L-T^3ftT^fcjtmt5^*IJ0lHlSS2OlO 
». ffiMUJ^72006iAGCy'('>20095:fflt^-C. SMS^J 

*tf@ 0 . H 1 8 OfcMStc J; 0 $iibtcm.mnj]WL 

Sfii2011*PAl51g§2015Ccm^-r-5. iHd-T 1 - ^2012ti. 
«»l^2ra.4rffilWgF#2Q13{Cj:»)lt»3ft. PA@g§20 
15K J: f) ^3 tlfcS^TT > f - ^ 2001ct i*ff 3 ft 

JjftlglC—jE. U ^JKC £ «t ^ (C 2 ft & C i (C & 

So 

[0010] 

[^5&5»?9iOcfcOiT-5Wja] l#>u iriase*©^- 
- y >;u - ^jfflj©s« s^$ij©^gtc*j i»TB, mm 

*^lf6ft-5>o 

[ooi i ] $/c. mifa^p-XF^-^taiOcfc^ic 

Z> C i fe^Bltfe-C* o fc 0 
[0012] — ^D-XF^-7-3imm^*lJWc*j 

[0013] *^HJ«. C<D£ >? KU%:<DfflM&ZM : & 

■fh b<DX& 0 . cauv$mi/x r A(c*j^^>3#ff 

mt> (omftmfi mm & . * - x > ;v - ^*ijatc & i > r n 

[0 0 14] 

[^S^)S*-r-2»fc*©#S] *«W©a*w«iil^xf- 



(4) 



# ra^F 1 0 -56 42 1 



5fCLfc4>©Tafe£. 

[0015] 2fc, *^©CDM^H^^f-A(Cte^r 

£^K4*wu Sff^«K»ccj:^T£a8Sft;fc*fi 
«#jfe6#^©¥#3M*&«©««jE*fTttc^ mm 
mtom&zvuub* mjEmmmmn^mm-rz^^ic io 

Lfcfe©-c&£„ 

[0016] feLBcJ: 0 . CDMA^iUV^f-Afcfc^-S^I 

ft m^ftiiffli tcfc i > r , * - y> >i> - v'mn tc *j 5 ftltsi 

mmmti * atr> w tc w® -r s c 4 - > ;u - -yum 

[0017] 

[»9J©ISJIS©J15«] *»H©l»*3BllEttO»WB. 
amtcj; S^ftfttiSfiat^x^Atcffi^ 6ft-Sjifi« 

m&t>tmmrnjm&tit<Dm&*miEvtj:fth. wia 
c t tmk t ? zmm ntjtmmmt l tc & ©-c * k> . 

^nciKio, t-y'y^-y'mWicisi-f^m 30 

;W$IJt®7^~:/;U£?iIET&C 4tC<£ 9 . h7t^t 
[0018]*fc, #^©l»Jfc52IB*©»!IIB. m 

fBf»^iie*g©Sffm^$u©ssKfc^r. fts^ 

tc m i> . itriasft tc jiww tc # 2 n 5 $q mi #fc <£ 
4*««^iasm«^ias£<iicDiw«o«iiE*. a*© 40 



-.sj{f*#©seia*ffli>T. *>-2>1tffi©EiatcpgSLrff 
tt -5 <£ 5 tc ufc 6©T?<fc i) . s(t « -5§tcjg|}BWtc$$ ft 

IB) tc *j 1 > r ^ «7 mm f - ^4 IS iE h tt # e. v Sfa*;*J 
*><tT&5C4#ipj|fer&»). -fe;u^^XT-Atc 

^B&tClS or MI m^SrSfSWtCfMfflJT -5 C 4 *if » 50 



[0019] *«W©»*393KI80»W». ffi 

SEBWBB 1 fcic>*2f2tg©^lffm^tijffll^gtcfcur, 

t?iBsm fi-^tc mm w tc$ 4 ft 5 mspm *t tc «t «m« 

^ 4 3*ff m^K^iB 4 ©MCfc©ffiriEtc>tf t, frsgflfcKjE 

■c . sflPK#a*i»> 6 #ij^-r ^ ffi jEKra tc *$ t » x v m 

ffl%3B£-r SCitCcfcO. 4--7'>;V- ^ftUISSltctjW 4 
ffHJ® ^*©MiE tCjS D r ffl^ < ft 9 C i *5 

"BJtg-C^O. ^•'7*WT--^©?iiEtcJ:or, 

tSciisrSF, S6tc. ■fe;U7^7 u Atcfct>r«S 
[0 0 2 0] *#ffla©m*3l4Ktt©|6l|B. CDM^tCct 

s^^^e^>^^A(cffl^6ft^^f 



$ ft fcsrn m & #sfift©¥*3a« «*©aw3e*ff ft 

fluEfflWfip«# *as in -r s c 4 * 4 ? z mmmt) m 
mmmmms iwc^tw, mmmtifflwic & o r 
<3£ ^ ft fc^ft « 6#aift©¥^«i«*©S!i3e* 

4©^^fflb. ffiiEtt<D®mm^ (SCf^ h) 5ri* 

fflTsc4#-c#£4i,>5mB£*rr£. 

[0 02 1 ] ^fc, *IBW©l»*a5IBtt©l6MB. HU 

t aw*3i 4 1 e*c©3£m^f»ffl$'j^gtc fct^r . s 

S^ ; F*iSm*l:b)^it»-r^»^S4?:§6tcWL s a 



©KM^t^HiL, MJEffltfJWf-^^iiai-r-Si^tcUfc 
fe©r* 0 . jH« m^)ffJ®tc «fc o re3i$ ft/cSd ft ^ 

j6> 6 #aig©^ft tcjnx.-c ^m&^mmti z itn 
u . sw&mmtirmmtittwffljg.&n tt *> c 4 tc 

<fcD, B«fBr*SsiR4©|fil|i&«ao. MiEffl©fiJ 
[0 02 2] *fc, *«W©ll*^6Kt8©l6Wtt. m 

lait*^ 4 iats©s«m^*ijffliffl«'j^^gic fct»r . 

tf fil^Sff M^-CB^ < H «3 ^Kf^ATittS L/T BIR4S 
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[0023] -*3m<Ds&mi MmomMiz, cmmu 
fSi^fAtt, -^©am^gi, ®j}(DMmmm.± 

smm* £tnrr s ^jg £ . m t^m&mmts £i an 
r s t . «na*a«a««^®TiWB* tw-r* ^ 

^iti^miy tcmizffijEmmwm n k «t o aft 4 

tSJ^g t fc c i *mWL 1 1 & CDMAfc J: im^iM 
£ C £ ic J: 9> * - 7" >;l/ - :/$iJSKc W £ fMfflJ^IM© 

msm^mtitm o terns, r <o mmrc&str zmm 
m^<Dfflwmm&m< ratable, m&nm&fc*) ic 

m&mmwimzis ftvz. setc. w&m 

tfh^t'J ir^miCfcCX. SCt' y h £flH»Ts£l&Ja© 

tttctSDrjgie^i&jijfiWKiwfflrr s c £ &-e*£ £ 

[0 0 2 4] ttc. *»W©M^818ffiK©Sfflltt. iw 

IBMS<^ 7 IBig©CDM\*E^{Si ^XrAiC&t^T, BM f a 

ffi*©a«^gtc^wfcjimm**ijfflj«g«» %mmt> 

mc «fc ^Sftm^j £ i£ff^Jt§5£fii £ ©HflfcD&tiE* . 
jft£©SftS#©fai»£Jlt,>t\ *>5#^©KfHI(CRSS 

AKfc^r, *ts^#> 6 m mmic mm 3 n £ Mai@# cs 

fflJEKffl (C *$(, > X V ffl® 7- - -7)1 £ ffiiE-? -S C £ (C J; 
<0 . *-7'>;V-^*iJfflIK:*jWS»^M©?iiE^fa 

a - X F ;u - ^iwap (c J: * jSKf tt£«H9 £ t»£ L fct§ 
n\ TO SSiiJMf #©W»HJBjWI < T<t 

terse 4#t*. *«»i8*ajftaf»jfli»**i*<-rs 
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[0025] *^©s»*^9fais©^». mrieit^ 

^ 7 fed: 8 f Bi£©c[m4ff*§M£j^>* 7- a cc fct > r . U 

^■ayfflffl?— ^^ffliE-rSCiKlctO. *-^> 

etc, ati^h^t f ^^ititciceDr. sch*-^ i-zm 

[0 02 6] JWT. **BJ©3IJS©ff^Cour . H 1 

[0027] mi (ommmzm) m i *&w<om 

30 ff|5|ISio2tc*s^r#gig©aff*^7©it#* 3 ff^bn 
4. J^l^«^l5is§io4-c». *?sj§:AB#$fc«';-fe 

y h V) msnss&w. ioissio3cc i ats § n-c t ^ fa %m 
oi/c m< ifiaissfii 4> m i > r ie l i tut 

[0 02 8 ] 02tC«. ^-yflJWf—^CffljE©-^ 

MEAT© a Cfijffll^- ^2<tt©SS«Wflirr SKBI^tt 
5r202©j;^KffliE-r-S < , ccr-, 1 @©SCb*^ KCJ: 



C6) 

9 

^i, *BaicffiiEiHiESio6(cieti *$ < m&tfrizz. 

6ftS„ 

[0 0 2 9 ] 03 {cKTEia i omsMttom&mtt*. 

T j- 301#> h<D9i{t ft mt f a. 7" U ^ -y- 302 £ a -3 T AGC 

iisS303icA0 , S«fll#3W— jeou^vtctt* J: 5tc 
u^;t'iig£fT#t>fflWlI&305(cffl;Jj-r5o agOhIS§30 
3-C^L/fcW#«AGcy^>309iL-rtH^sn-5> o S£ 
tM3F#304-ctBW«* u fcffilJflffi#306B««iaB307K: 

#f s -*30»&itii;*j3ft.5. £/c, C©i#tiJWf^r 
&£scfcf? h 3i*sffl^j -So fc*s, set' i» h fc J; S 

®»J rsctf? hjsJWj £Pfcso tiBsacch «ga 

ItM^Si (T1>T2) Ttm>ci»9iet?* 

t>pm^3im, tBwm^j306iAccy-r>309*fflt» 

sWci*fB*;frf9:5£fiI 311?: PA0SS315&C ffl;fr-r £ . c ©P£ 

■Ci£tScW#3i3{cJ:«3K;tSE3n, P4US§3i5fc JESSES 
[0 0 3 0 ] JM±© J: 5 K^ISIjB©* 1 ©H*©Jg»(C 

^wrapf- - 7)i&ffiiE htz&p>^ gmntifr z&mmt) 

a tc *j c > r «s±tfeM am $ ft -s mm n *m <«=> t, 
t ? 3»sE»{cisi;ram«^;*aiEWKSiiffli-r* etas 

[0 0 3 1 ] (m2<Dm&Q>BM) i4B, #^BJl©Sfl 

2 o^ato^Mttcfc w ?>mmnjjfflm$m<Dmj&£^-? 
■fuy>?m-c$>z. m i ©am n^mmmicsm mjo 40 

iB«@KiMiE|X|III«5aaK*iiJ!)n0fc*>O"C*S. ffi 

mm 401^ ffl i > x &m mtinnmm 402 &c & 1 > -c #a 
mco&mmtKDsmmy & *>ft s . am^weiHi^o 

4TB, *i«RAi»#* fcB y -fe 7 h B$Bl0J*l«5tlB1*0 

#SK)B . Miasm ^ Bsm^t bh @gg 406K tats 3 
n?> 0 «jEKra«siiiiS407Tii, »£©£m*£©# 

Eia)©*ii^?:tf^^. for, fiKEIlK408-e«sctf ? so 
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h 409(c^ o r . am «**fl^iHiK404tciati s ft r C » 4 

^ 0 fit, ffliESft/cOTffif— ^«H(Cj(ji«A4B 
[0 032 ]|5tCB, ^«6aSK:teDfcSfiU^^ 

^^vmm^-^)v<DmjE<JMt^^tvz^i>. mm. 
B&fim#>-cm,>m&izi*> sc^^ hiswft©^!**;© 

02£«5EU ^503«SCt'^ hiCi-^T 

ffrfeizp B i©*WiE-rs 0 cfttc^t,, mfommtwbx 
miEsoer&ciJcfc-s. s/c, 04©i*ftm*sijtai« 

«****4J:5K:LytSI«(iSa©flKSl4. mriB03 

iC^$n^1f)Sil^-© i b©iaSo 3tfi«*©W&* 

3-tf-2>^B»at,^ SflCCHff-^©— gPiLrsct* 

«^r-5*«. C©*§£B. SCtf 2» h^ffiM^SCtr? h^l 
%<D tctb (,c ST 4 PS * -Y 5 > if t . $Uffl)^gffliJ©Sff 

ft 6ft&. 

[0033] «±©j; 5 tcji&wvm 2 (DmMommc 

cfcft«. SfiM-^{cjaWfl«jKd*ft**|fflifS#*fflt> 

r . sft 6 *i5£-r 4 liiEKiffl fc t » r / < 7 iw 

4W«raRI£©*SjE**ft«*KjSi;rffl36»< ffft 5 C i 

36>6ssMSftswffliM#*fflii»r, fenmo^ymmT- 

[0 0 3 4] (»3 ©SUtOJ^JK) 0 6 B. 3^%BJ©0 

3 ©^©ff^ccfc w sss««*fWffli*ai©fltes*^-r 
7"pi»d?0-e*4. ffriBH i £?cum4<Dmmmt)$m 

Sffl©«Hrtr©*WiE*!f a 5 «fc 9 Klfc-bO-C* 

s . tsK^m* 601* ffl i » x&m m^tt©ias§602tc *? 1 5 
x#w&<D&mnj]<D3miMmt>tiz. mmmjinm 
mm 604TB, m^s:AB#$ fcB y -fe ^ f ^bbjjbhje 

IBtf[5I8§603(CfBtt 3 ftTC> €>ffl*S5C , BUgBSff m^J 

36»6SKt«*«BEit605**a>'ra* , r*. aft 
* oefit«tt) b , $m&mnt) iz%:mnMmm§606 
(ciBtt$n4„ ffljEEfaw^His eorcB, as©$m 

«A©^ti«Xtc. ffliE[Hl8§608icfcCiTffliE-r4$iJffll 
Kiac«iEKI«)©*«5EJfeffa5. fUT, ffljEHSSeos 
TBsct'^ heogteJccxifjE^ffieioKfieoT, i*fi« 
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#W50!K6O4K:iett 3 ft T ^ h rtvWBtf- - -f^<om 

iE**Be3tifc«jEKiHi©*fftt5. -eur. liiEsn 

[0 03 5] 07{C{*^N->7$IJ®If--^;KiDffliE©W 

5 x icWiE 3 n * *§£©*«»» Vmf ©ffl tc*ME 
fu © ; < >7 fOffll-?- - -7)1 70l©fi£E^$lJPE s ft r t > £ . SC 

-^©tJlja^OBKTjVr,, KI8lA(704)B. lt^ffil©± 10 

mic&'om>tctm-c$><o . kibad*»* as© 

McfeJEt SIMf^ltT . ffilEftgfiieioSriS 
it & C 4 K ft -S ©rttiEBfT & ft ft t >. &IHI a£W©E 
p B 1K4ba>T«l^1tIEB^figr&& 0 fulBJfl 1 £z?m 

2<Dmm<Djmrc\z., mjE9^m<Dwc&^ti.^<Dx, -fe 

->xfA^ 4Kfct,>T B. jiftm^fiJffli^tf ft 5 & 
*£SiiM©^ yJWffl^- =5 ^mcAt KffiiE3 

ft-c. ^r©^ttM©3H««**(Jw^fcr^ (Wjjp^ 

&„ cfcoT. iiriBfiUEffl-CB, ^^XjlSiOWfFlffi 

K«J#^*Mfts*i|HJ®K:tei,>TB. W x^ft©^ 

fc. ftSfB©RJE#ft4LT. »iEKIHI©*4v*Mftc:4 
©ffliE«*^^*S^liiES^e>©-rti©*:^:ffiiL 30 

r if jEft^ftfstafle-r s c 4 ft £ 6 ft s. 

[0 03 6] «±©«t 5K^W©*3®IS»©J^»tC 

=tftB. •gfffi^cia^tc^sn^SHiwt^ffl^ 

*«fflBR^©»iE*Sfi«*K:jSD'C«i3&» < tf ft 5Ci 

r. >Sf8*27Wffli#»tW-S (WfflPHHKcfc*) ci4 

t*»«a*>63*«3ti*iWffli®#*fflt»-c. saws©;* 

[0037] (!S4 ©i»©^M) 0 8 b . xmwvm 

4 ©£Qt©JB*(C*i W 5^ftm^$lJtS3IfflI'J^»g©*^ 

4^a ^at&-S. tiM^Hi7J8oi?:ffl^rSff 
^lt@|5|Sg802(cfc^-c#MiS©SS^©it#^ 

ett 3 tifcsm fe 4 k. ¥^tt»iwaB804t^ 

£>/c¥*^im;fowJt*$@?8805icfci,>TSfg £ - y f 50 
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# 4 0 X SCfcf -7 h WSlHl8g807(Cfc t > T . SCK" 

y h808#Sjft£3fttil;fr3ftSo 
[ 0 0 3 8 ] 0 9 KB. ^(1^^901, ¥felSffS 

^3902, h u-^^goBfc.fco'ifliai^Mgo*© 

*fcttS««S|:©«fcm»S««*««*ffli»4 ch 

r#-sc turn a-c*-s„ jfc, scf i. h w^ieigS807 

K^fff-^©^^;HS^L/TL^«fiS©li^B. ^ft 

^7lH-»|BIiS802-©A*«. ffiHStH*801^W-Cft < 

[0 03 9] 12 1 0 KB. Bu!e08K^34vC-5i!tfsm 
*W»fflj»3^«*#*-e4«i: 5 K L/citSM^g©« 
fiK?t» s 7n3ti-Ct,^o T>-r-^ioo^6©^MM-^B'r * 
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